EP 3 017 955 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 3 017 955 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
11.07.2018 Bulletin 2018/28
Application number: 15193717.4

Date of filing: 09.11.2015

(51)

Int Cl.:
B41J 2/175 (2006.01)

(54)

LIQUID EJECTING APPARATUS
FLUSSIGKEITSAUSSTOSSVORRICHTUNG
APPAREIL D’EJECTION DE LIQUIDE

(84)

(30)

(43)

(73)

Designated Contracting States:
AL AT BE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 10.11.2014 JP 2014227809

Date of publication of application:
11.05.2016 Bulletin 2016/19

Proprietor: Seiko Epson Corporation
Shinjuku-ku
Tokyo (JP)

(72)

(74)

(56)

Inventors:

ONO, Hirokazu

Suwa-shi, Nagano 392-8502 (JP)
TSUKADA, Kenji

Suwa-shi, Nagano 392-8502 (JP)

Representative: Miller Sturt Kenyon
9 John Street
London WC1N 2ES (GB)

References cited:
EP-A2- 2 371 553
JP-A- 2007 160 825

JP-A- 2006 224 028
US-B1- 6 328 414

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 017 955 B1 2

Description
BACKGROUND
1. Technical Field

[0001] The presentinvention relates to aliquid ejecting
apparatus such as an ink jet printer, for example.

2. Related Art

[0002] As examples of existing liquid ejecting appara-
tuses, there are ink jet printers that perform printing by
ejecting ink (liquid) onto a target from liquid ejecting por-
tions. Further, among these printers, there is a printer
including a collection portion (receiving tray) for collecting
ink which has leaked and a detector for detecting collec-
tion of the ink in the collection portion (for example, JP-
A-2007-160825).

[0003] Thatisto say, the collection portion includes an
absorber for absorbing liquid which has leaked and
dropped from the upper side on the overall bottom sur-
face of the printer. The detector detects whether ink has
been absorbed and held by the absorber based on
change in electric resistance between electrode termi-
nals in accordance with an amount of ink absorbed and
held by the absorber.

[0004] Wheninkisabsorbed by the absorber, its fluidity
is lowered. In particular, when an amount of ink which
has leaked is small, the ink is absorbed and held by the
absorber at adrop position and does not sufficiently move
to a position at which the detector is provided. Due to
this, it is difficult for the detector to detect the leakage of
a small amount of ink.

[0005] Such problem generally occurs not only in the
printer including the collection portion for collecting ink
but in liquid ejecting apparatuses including receiving
trays for receiving liquid.

[0006] US 6 328 414 relates to an ink jet printing ap-
paratus comprising an ink head restoring device, an ink
drain tank, a leaked ink conducting device, a treatment
liquid restoring device, a treatment liquid drain tank, and
a leaked treatment liquid conducting device.

SUMMARY

[0007] An advantage of some aspects of the invention
is to provide a liquid ejecting apparatus capable of de-
tecting leakage of a small amount of liquid quickly.
[0008] Hereinafter, methods and action effects thereof
in order to solve the above-mentioned problem will be
described.

[0009] A liquid ejecting apparatus according to an as-
pect of the invention includes a liquid storage portion for
storing liquid, a liquid ejecting portion for ejecting liquid,
a liquid path that connects the liquid storage portion and
the liquid ejecting portion, a receiving tray that is provided
on a gravity direction side of the liquid path and is capable
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of receiving the liquid that has leaked from the liquid path,
and a detector that has a detecting portion for detecting
the liquid received on the receiving tray, where the re-
ceiving tray includes a receiving region provided on a
receiving surface of the receiving tray so as to receive
the liquid leaked from the liquid path, a detection region
in which the detecting portion is arranged so as to make
contact with the liquid received by the receiving region,
and a groove portion formed in the receiving region, such
that a part of the groove portion makes contact with the
detection region.

[0010] With this configuration, the receiving tray does
not necessarily (but may) include an absorber for absorb-
ing the liquid in the receiving region. Therefore, fluidity
of the received liquid can be maintained. Further, the
groove portion a part of which makes contact with the
detection region is formed in the receiving region of the
receiving tray. This causes the liquid received in the re-
ceiving region to flow so as to spread along the groove
portion by a capillary phenomenon. Accordingly, even a
small amount of liquid received in the receiving region
can be guided to the detection region, thereby detecting
leakage of the small amount of liquid quickly.

[0011] In the above-mentioned liquid ejecting appara-
tus, it is preferable that the detector further include an
absorber capable of absorbing the liquid and the detect-
ing portion and the absorber be arranged adjacent to
each other.

[0012] With this configuration, the absorber is ar-
ranged so as to be adjacent to the detecting portion.
Therefore, the liquid guided by the groove portion can be
further absorbed by the absorber to be guided to the de-
tecting portion. That is to say, by the detector including
the absorber, the size of the absorber can be reduced in
comparison with the case where the absorber is provided
in the overall receiving region. Accordingly, even a small
amount of liquid can be guided to the detecting portion.
[0013] In the above-mentioned liquid ejecting appara-
tus, it is preferable that the absorber be arranged in a
state where at least a part of the absorber is compressed.
[0014] With this configuration, the absorber is ar-
ranged in the state where at least a part of the absorber
is compressed. Therefore, even a small amount of liquid
can be made to reach the detecting portionin comparison
with the case where the absorber is arranged in a non-
compressed state.

[0015] In the above-mentioned liquid ejecting appara-
tus, itis preferable that the receiving tray have a receiving
surface on which the receiving region is provided and the
detecting portion be provided so as to penetrate through
a surface of the receiving tray on a side of the receiving
surface and a rear surface thereof on a side opposite to
the receiving surface.

[0016] With this configuration, the detecting portion is
provided so as to penetrate through the surface on the
receiving surface side and the rear surface. Therefore,
a portion of the detector, which is different from the de-
tecting portion, can be arranged at the rear surface side
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of the receiving tray. This can reduce a risk that the liquid
attaches to a portion other than the detecting portion and
the detector is soiled.

[0017] In the above-mentioned liquid ejecting appara-
tus, it is preferable that the groove portion formed along
a guiding direction in which the liquid is guided from the
receiving region to the detection region have a width
which becomes smaller in a direction intersecting with
the guiding direction toward a side of the detection region.
[0018] Theliquid movestoward the groove portion hav-
ing a smaller width by the capillary phenomenon. Accord-
ingly, this configuration can move the received liquid to-
ward the detection region side by making the width on
the detection region side smaller.

[0019] In the above-mentioned liquid ejecting appara-
tus, it is preferable that the detection region be located
on the gravity direction side relative to the receiving re-
gion, and the receiving region include a slope having a
downward inclination toward the detection region.
[0020] Withthis configuration, the liquid received inthe
receiving region moves to the detection region so as to
descend the slope. Accordingly, the liquid received in the
receiving region can be made much easier to move to
the detection region.

[0021] In the above-mentioned liquid ejecting appara-
tus, it is preferable that the detection region be located
at an end of the receiving tray.

[0022] With this configuration, the detection region is
located at the end of the receiving tray. This can reduce
risks of direct attachment of the liquid which has leaked
and dropped from the upper side to the detector and of
the detector being soiled.

[0023] In the above-mentioned liquid ejecting appara-
tus, it is preferable that an area of the detection region
be smaller than an area of the receiving region.

[0024] With this configuration, the area of the detection
region is smaller. This can reduce risks of attachment of
the liquid to a place which is different from a place to
which the liquid is guided from the receiving region and
of the detector and the like being soiled.

[0025] In the above-mentioned liquid ejecting appara-
tus, it is preferable that the detector further include an
absorber capable of absorbing the liquid, and the absorb-
er be arranged between the receiving region and the de-
tecting portion.

[0026] With this configuration, the absorber is ar-
ranged between the receiving region and the detecting
portion. Therefore, the detecting portion can be provided
so as to be separated from the receiving region. That is
to say, risks of attachment of the liquid which has leaked
and dropped from the upper side to a portion of the de-
tector other than the detecting portion and the absorber
and of the detector being soiled can be reduced. Further,
when the absorber is arranged between the receiving
region and the detecting portion, the size of the absorber
can be reduced in comparison with the case where the
absorber is provided in the overall receiving region. This
can guide even a small amount of received liquid to the
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detecting portion.

[0027] In the above-mentioned liquid ejecting appara-
tus, itis preferable that the receiving tray have a detecting
surface on which the detection region is provided, and
the detecting portion be provided so as to be inclined with
respect to the detecting surface.

[0028] With this configuration, the detecting portion is
provided so as to be inclined with respect to the detecting
surface. This can limit a portion of the detecting portion
to which the liquid guided to the detection region attach-
es. Accordingly, a risk of the detecting portion being
soiled can be reduced.

[0029] Itis preferable that the above-mentioned liquid
ejecting apparatus include a plurality of the receiving
trays and a plurality of the detectors.

[0030] With this configuration, in the liquid ejecting ap-
paratus, the receiving trays and the detectors can be pro-
vided individually at places at which the liquid possibly
leaks. Accordingly, a risk that the liquid leaks to the out-
side of the liquid ejecting apparatus can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
accompanying drawings, wherein like numbers refer-
ence like elements.

Fig. 1 is a schematic view of a liquid ejecting appa-
ratus according to an embodiment.

Fig. 2A is a perspective view of a receiving portion,
and Fig. 2B is a schematic plan view of part of the
receiving portion in the vicinity of a detection region.
Fig. 3 is a cross-sectional view cut along an arrow
II-Nin Fig. 2A.

Fig. 4 is a cross-sectional view cut along an arrow
IV-IV in Fig. 2A.

Fig. 5 is a cross-sectional view cut along an arrow
V-V in Fig. 2A.

Fig. 6 is a perspective view of a detector.

Fig. 7 is a cross-sectional view of a detector.

Fig. 8 is a cross-sectional view of a receiving tray
and a detector according to a first variation.

Fig. 9is a plan view of a receiving portion according
to a second variation.

Fig. 10 is a plan view of a receiving portion according
to a third variation.

Fig. 11 is a plan view of a receiving portion according
to a fourth variation.

Fig. 12is a plan view of a receiving portion according
to a fifth variation.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0032] Hereinafter, an embodiment of a liquid ejecting
apparatus will be described with reference to the draw-
ings.

[0033] A liquid ejecting apparatus is an ink jet printer
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that performs printing by ejecting ink as an example of
liquid onto a target such as paper, for example.

[0034] As illustrated in Fig. 1, a liquid ejecting appara-
tus 11 includes a liquid ejecting portion 13, a liquid path
15, and a supporting table 17 in a housing 10 having a
substantially rectangular parallelepiped shape. The lig-
uid ejecting portion 13 ejects liquid through a plurality of
nozzles 12. The liquid path 15 connects the liquid ejecting
portion 13 and a liquid storage portion 14 for storing the
liquid. The supporting table 17 supports paper 16 onto
which the liquid is ejected from the liquid ejecting portion
13. Further, receiving portions 18 are provided on the
gravity direction Z side of the liquid path 15. The receiving
portions 18 can receive leaking liquid when the liquid has
leaked from the liquid path 15.

[0035] The liquid storage portion 14 is an accommo-
dation container capable of accommodating the liquid,
for example. The liquid storage portion 14 may be a car-
tridge replenishing the liquid by exchanging the accom-
modation container or an accommodation tank fixed to
a mounting portion 19. When the liquid storage portion
14 is the cartridge, the mounting portion 19 holds the
liquid storage portion 14 in a detachable manner. The
mounting portion 19 may have a configuration capable
of holding a plurality of liquid storage portions 14 for ac-
commodating different types or colors of liquids, for ex-
ample.

[0036] Further, the liquid path 15 is constituted by a
first path portion 21, a second path portion 22, and a
connecting member 23. One end of the first path portion
21 is connected to the liquid storage portion 14. One end
of the second path portion 22 is connected to the liquid
ejecting portion 13. The connecting member 23 connects
the other ends of the first path portion 21 and the second
path portion 22 to each other. Accordingly, the liquid
stored in the liquid storage portion 14 is supplied to the
liquid ejecting portion 13 passing through the first path
portion 21, the connecting member 23, and the second
path portion 22.

[0037] The liquid ejecting portion 13 is a so-called line
head that can eject the liquid at the same time along the
width direction (right-left direction in Fig. 1) intersecting
with a transportation direction (direction orthogonal to the
paper planein Fig. 1) of the paper 16 which is transported
by a transportation mechanism (not illustrated). There-
fore, the liquid ejecting portion 13 ejects the liquid toward
the paper 16 which passes through in a state of being
supported on the supporting table 17.

[0038] The receiving portions 18 are provided at a
place on the gravity direction Z side of a connection por-
tion of the liquid storage portion 14 and the first path
portion 21 and at a place on the gravity direction Z side
of the connecting member 23 connecting the first path
portion 21 and the second path portion 22. Thatis to say,
the plurality of (two in the embodiment) receiving portions
18 are provided so as to correspond to a plurality of places
in the liquid path 15, respectively, at which different mem-
bers are connected and the liquid possibly leaks.
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[0039] It should be noted that the configurations of the
respective receiving portions 18 are the same and the
configuration of one receiving portion 18 will be therefore
described below.

[0040] As illustrated in Fig. 2A, each receiving portion
18 includes a receiving tray 25 and a detector 26. The
receiving tray 25 can receive the liquid. The detector 26
detects the liquid received on the receiving tray 25. That
is to say, the liquid ejecting apparatus 11 includes the
plurality of receiving trays 25 and the plurality of detectors
26.

[0041] Asillustrated in Fig. 3, the receiving tray 25 in-
cludes a plate-like bottom portion 28 and a wall portion
29 formed so as to be erected from the peripheral edge
of the bottom portion 28. Further, the receiving tray 25
has a receiving surface 30 and a detecting surface 31 as
surfaces of the bottom portion 28 where the wall portion
29 is erected. A receiving region A for receiving the liquid
is provided on the receiving surface 30. A detection re-
gion B is provided on the detecting surface 31.

[0042] Asillustratedin Fig. 2A and Fig. 3, the detection
region B is located at an end of the receiving tray 25 and
the detector 26 is provided in the detection region B. Fur-
ther, the area of the detection region B is smaller than
the area of the receiving region A.

[0043] Intheliquid ejecting apparatus 11, each receiv-
ing portion 18 is provided such that the receiving region
A is located at a position capable of receiving leaking
liquid when the liquid has leaked from the liquid path 15.
That is to say, the receiving portion 18 is provided such
thatthe receiving region Ais located at a position capable
of receiving the liquid which has leaked and dropped or
aposition capable of receiving the liquid which has leaked
and flowed downward.

[0044] As illustrated in Fig. 3, the receiving portion 18
is provided such that the detection region B is located on
the gravity direction Z side relative to the receiving region
A. Thereceiving surface 30 is a slope having a downward
inclination toward the detection region B and the receiv-
ing region A has a slope. At least one groove portion 32
(in the embodiment, a plurality of groove portions 32)
extending along the guiding direction C in which the liquid
is guided to the detection region B from the receiving
region A is formed in the receiving region A.

[0045] The groove portions 32 are formed such that
ends of the groove portions 32 on the detection region B
side make contact with the detection region B. Some of
the groove portions 32A make direct contact with the de-
tection region B. Others of the groove portions 32B make
indirect contact with the detection region B in a state
where each of the groove portions 32B are joined on the
halfway. In particular, and as shown schematically in Fig-
ure 2B (inwhich the detection region B is shown generally
as a shaded region), the ends on the detection region B
side of the others of the groove portions 32B are indirectly
in contact with the detection region B viaa common chan-
nel 32’ of the receiving tray 25 which extends perpendic-
ular to the direction of the groove portions 32 to reach
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the detection region B. That is to say, the groove portions
32 are formed such that parts thereof make contact, di-
rectly or indirectly, with the detection region B. Further,
the groove portions 32 are formed in the overall receiving
region A so as to be aligned in the direction intersecting
with the guiding direction C.

[0046] As illustrated in Fig. 4 and Fig. 5, the groove
portions 32 have widths D which become smaller in the
direction intersecting with the guiding direction C toward
the detection region B side. The groove portions 32 are
formed being recessed from the receiving surface 30 and
have cross sections in a rectangular form. Further, the
groove portions 32 are formed such that intervals be-
tween internal corners 33 of the individual groove por-
tions 32 where the bottom surfaces and the wall surfaces
thereof intersect with each other are smaller toward the
detection region B. In other words, the widths D of the
groove portions 32 are smoothly changed so as to be
larger as they are farther from the detection region B and
be gradually smaller toward the side closer to the detec-
tion region B from the side farther from the detection re-
gion B.

[0047] As illustrated in Fig. 6 and Fig. 7, the detector
26 includes a detecting portion 35, an absorber 36, and
a holding portion 37. The detecting portion 35 detects
the liquid received on the receiving tray 25. The absorber
36 can absorb the liquid. The holding portion 37 holds
the detecting portion 35. That is to say, the detecting
portion 35 is arranged in the detection region B so as to
make contact with the liquid in a state of being inclined
with respect to the detecting surface 31 by being held on
the holding portion 37.

[0048] The absorber 36 is arranged in a state where a
part of it is held between the detecting portion 35 and the
holding portion 37 so as to be compressed. That is to
say, in the absorber 36, a compression portion 36a which
is compressed is arranged to be adjacent to the detecting
portion 35 while a non-compression portion 36b which is
not compressed is arranged on the receiving region A
side relative to the detecting portion 35 so as to make
contact with the receiving region A. In other words, the
absorber 36 is arranged between the receiving region A
and the detecting portion 35.

[0049] Next, action when liquid has leaked from the
liquid path 15 will be described.

[0050] Whenliquidleaks and drops from the liquid path
15, the liquid is received in the receiving region A of the
receiving portion 18. Then, the liquid is drawn into the
groove portions 32 by the capillary phenomenon and
spreads along the groove portions 32. The receiving sur-
face 30 is the slope having the downward inclination to-
ward the detection region B and the widths D of the
groove portions 32 are smaller toward the detection re-
gion B side. Therefore, the liquid drawn into the groove
portions 32 is guided to the detection region B side.
[0051] Since parts ofthe groove portions 32 make con-
tact with the detection region B, the liquid that has flowed
to the detection region B in the groove portions 32 is
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absorbed by the absorber 36 provided in the detection
region B. The absorber 36 is provided such that the non-
compression portion 36b makes contact with the receiv-
ing region A. Therefore, the liquid is absorbed by the non-
compression portion 36b of the absorber 36 first.
[0052] Note thatthe liquid tends to be guided to smaller
spaces by the capillary phenomenon. Accordingly, the
liquid absorbed by the absorber 36 is guided to the com-
pression portion 36a from the non-compression portion
36b. Then, the detecting portion 35 that makes contact
with the compression portion 36a detects the liquid and
a notification portion (not illustrated) notifies a user or the
like of the leakage based on information of detection of
the liquid.

[0053] Withthe above-mentioned embodiment, the fol-
lowing effects can be obtained.

1. Thereceiving tray 25 does notinclude an absorber
for absorbing the liquid in the receiving region A.
Therefore, fluidity of the received liquid can be main-
tained. Further, the groove portions 32 parts of which
make contact with the detection region B are formed
inthe receiving region A of the receiving tray 25. This
causes the liquid received in the receiving region A
to flow so as to spread along the groove portions 32
by the capillary phenomenon. Accordingly, even a
small amount of liquid received in the receiving re-
gion A can be guided to the detection region B, there-
by detecting leakage of the small amount of liquid
quickly.

2. The absorber 36 is arranged so as to be adjacent
to the detecting portion 35. Therefore, the liquid guid-
ed by the groove portions 32 can be further absorbed
by the absorber 36 to be guided to the detecting por-
tion 35. That is to say, by the detector 26 including
the absorber 36, the size of the absorber 36 can be
reduced in comparison with the case where the ab-
sorber is provided in the overall receiving region A.
Accordingly, even a small amount of liquid can be
guided to the detecting portion 35.

3. The absorber 36 is arranged in a state where the
compression portion 36a is compressed. Therefore,
even asmalleramount of liquid can be made toreach
the detecting portion 35 in comparison with the case
where the absorber 36 is arranged in a non-com-
pressed state.

4. The liquid moves toward the side of the groove
portions 32 having smaller widths D by the capillary
phenomenon. Accordingly, the received liquid can
be moved toward the detection region B side by mak-
ing the widths D on the detection region B side small-
er.

5. Theliquidreceivedin thereceiving region A moves
to the detection region B so as to descend the slope.
Accordingly, the liquid received in the receiving re-
gion A can be made much easier to move to the
detection region B.

6. The detection region B is located at the end of the
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receiving tray 25. This can reduce risks of direct at-
tachment of the liquid which has leaked and dropped
from the upper side to the detector 26 and of the
detector 26 being soiled.

7. The area of the detection region B is smaller. This
can reduce risks of attachment of the liquid to a place
which is different from a place to which the liquid is
guided from the receiving region A and of the detec-
tor 26 and the like being soiled.

8. The absorber 36 is arranged between the receiv-
ing region A and the detecting portion 35. Therefore,
the detecting portion 35 can be provided so as to be
separated from the receiving region A. That s to say,
risks of attachment of the liquid which has leaked
and dropped from the upper side to a portion of the
detector 26 other than the detecting portion 35 and
the absorber 36 and of the detector 26 being soiled
can be reduced. Further, when the absorber 36 is
arranged between the receiving region A and the
detecting portion 35, the size of the absorber 36 can
be reduced in comparison with the case where the
absorber 36 is provided in the overall receiving re-
gion A. This can guide even a smaller amount of
received liquid to the detecting portion 35.

9. The detecting portion 35 is provided so as to be
inclined with respect to the detecting surface 31. This
can limit a portion of the detecting portion 35 to which
the liquid guided to the detection region B attaches.
Accordingly, a risk of the detecting portion 35 being
soiled can be reduced.

10. In the liquid ejecting apparatus 11, the receiving
trays 25 and the detectors 26 can be provided indi-
vidually at places at which the liquid possibly leaks.
Accordingly, a risk that the liquid leaks to the outside
of the liquid ejecting apparatus 11 can be reduced.

[0054] It should be noted that the above-mentioned
embodiment may be changed as follows.

[0055] As illustrated in Fig. 8, a through-hole 40 may
be formed in the bottom portion 28 of the receiving tray
25 and the detector 26 may be inserted through the
through-hole 40. That is to say, the detecting portion 35
is provided so as to penetrate through the detection sur-
face 31 of the receiving tray 25 on the receiving surface
30 side and the rear surface 41 on the side opposite to
the receiving surface 30 (first variation). Further, only the
detecting portion 35 may be inserted through the through-
hole 40 with no absorber 36 and no holding portion 37
provided.

[0056] With the first variation, the detecting portion 35
is provided so as to penetrate through the detection sur-
face 31 on the receiving surface 30 side and the rear
surface 41, thereby arranging a portion of the detector
26, which is different from the detecting portion 35, on
the rear surface 41 side of the receiving tray 25. Accord-
ingly, risks of attachment of the liquid to a portion other
than the detecting portion 35 and of the detector 26 being
soiled can be reduced.
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[0057] As illustrated in Fig. 9, the detector 26 may be
provided in one internal corner of the receiving tray 25
as the detection region B, and the groove portions 32
may be formed so as to extend in a radial form about the
detection region B (second variation). That is to say, the
detection region B may be provided at a position making
contact with two surfaces of the wall portion 29.

[0058] As illustrated in Fig. 10, the detection region B
may be provided at a position making contact with one
surface of the wall portion 29 (third variation).

[0059] As illustrated in Fig. 11, the groove portions 32
are not limited to be linear and may have bending shapes
(fourth variation). For example, the groove portions 32
may have folded shapes, curved shapes, or serpentine
shapes. Further, one groove portion 32 may be formed
by combining these shapes.

[0060] As illustrated in Fig. 12, the detection region B
may be provided at the center of the receiving tray 25
(fifth variation). Further, the widths D of parts of the
groove portions 32 may be larger and the widths D of
other parts may be smaller, where the widths D of the
groove portions 32 do not change smoothly.

[0061] Inthe above-mentioned embodiment and each
of the above-mentioned variations, the groove portions
32 may not be formed in the overall receiving region A
but formed in only a part of the receiving region A.
[0062] Inthe above-mentioned embodiment and each
of the above-mentioned variations, the liquid ejecting ap-
paratus 11 may include one receiving portion 18. Alter-
natively, the liquid ejecting apparatus 11 may include
equal to or more than two receiving portions 18. Further,
each receiving portion 18 may be provided so as to cor-
respond to a plurality of places at which the liquid possibly
leaks.

[0063] Inthe above-mentioned embodiment and each
of the above-mentioned variations, the detector 26 may
include no holding portion 37. That is to say, the detecting
portion 35 may be arranged directly on the detecting sur-
face 31 and the detecting portion 35 may not be inclined
with respect to the detecting surface 31.

[0064] Inthe above-mentioned embodiment and each
of the above-mentioned variations, the absorber 36 may
not be arranged between the detecting portion 35 and
the receiving region A. That is to say, for example, the
absorber 36 may be arranged on the detecting surface
31 and the detecting portion 35 may be further arranged
on the absorber 36.

[0065] Inthe above-mentioned embodiment and each
of the above-mentioned variations, the area of the de-
tection region B may be the same as the area of the
receiving region A. Alternatively, the area of the receiving
region A may be made smaller than the area of the de-
tection region B.

[0066] Inthe above-mentioned embodiment and each
of the above-mentioned variations, the detection region
B may have the same height as that of the receiving re-
gion A in the gravity direction Z. That is to say, the re-
ceiving region A may not include the slope. Further, the
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receiving tray 25 may be formed such that the overall
receiving surface 30 is not formed as the slope but only
the bottom surfaces in the groove portions 32 may be
formed as slopes. That is to say, the groove portions 32
may be formed to be shallower as they are farther from
the detection region B and to be deeper as they are closer
to the detection region B. Further, only a part of the re-
ceiving region A may be formed as the slope.

[0067] In the above-mentioned embodiment and each
of the above-mentioned variations, the widths D of the
groove portions 32 may be constant in the guiding direc-
tion C.

[0068] In the above-mentioned embodiment and each
of the above-mentioned variations, the absorber 36 may
not have the compression portion 36a. Further, the ab-
sorber 36 may be compressed by the detecting surface
31 of the receiving tray 25 and the detecting portion 35,
or the overall absorber 36 may be formed as the com-
pression portion 36a.

[0069] In the above-mentioned embodiment and each
of the above-mentioned variations, the detector 26 may
not include the absorber 36. Further, the absorber 36
may not be arranged so as to be adjacent to the detecting
portion 35. For example, a photoelectric sensor may be
used as the detector 26 so as to detect liquid based on
reflected light that fluctuates depending on the pres-
ence/absence of the liquid.

[0070] In the above-mentioned embodiment and each
of the above-mentioned variations, the groove portions
32 may be formed to have substantially V-shaped cross
sections such that the wall surfaces thereof are formed
obliquely and make contact with each other on the bottom
surfaces thereof or substantially U-shaped cross sec-
tions such that the bottom surfaces are curved.

[0071] In the above-mentioned embodiment and each
of the above-mentioned variations, a plurality of projec-
tions may be formed on the receiving surface 30 and
portions between the projections may be defined as the
groove portions 32. That is to say, the bottom surfaces
of the groove portions 32 may be used as the receiving
surfaces 30.

[0072] In the above-mentioned embodiment and each
of the above-mentioned variations, a lower portion of the
housing 10 in the liquid ejecting apparatus 11 may also
serve as the receiving tray 25.

[0073] In the above-mentioned embodiment and each
of the above-mentioned variations, the groove portions
32 may be formed so as to extend across the receiving
region A and the detection region B.

[0074] Inthe above-mentioned embodiment, the liquid
ejecting apparatus may be a liquid ejecting apparatus
that ejects or discharges liquid other than ink. The state
of the liquid which is discharged from the liquid ejecting
apparatus as a trace amount of liquid droplets includes
a granule form, a teardrop form, and a form that pulls
tails in a string-like form therebehind. It is sufficient that
the "liquid" referred herein is a material which can be
ejected from the liquid ejecting apparatus. For example,
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any materials are used as long as the materials are in a
liquid phase. For example, materials in a liquid state hav-
ing high viscosity or low viscosity, sol, gel water, other
inorganic solvents, an organic solvent, a solution, a liquid
resin, and a fluid state material such as a liquid metal
(molten metal) can be included as the liquid. Further, the
liquid is not limited to liquid as one state of a material and
includes liquid in which the particles of a functional ma-
terial made of a solid material such as pigment or metal
particles are dissolved, dispersed, or mixed in a solvent.
Representative examples of the liquid are ink described
in the above-mentioned embodiment, liquid crystals, and
the like. The "ink" herein encompasses common aque-
ous ink and oil ink, as well as various liquid compositions
such as gel ink and hot melt ink. Specific examples of
the liquid ejecting apparatus include a liquid ejecting ap-
paratus which ejects liquid containing a material such as
an electrode material or a coloring material in a dispersed
or dissolved state. The material such as the electrode
material or the coloring material is used for manufacturing
a liquid crystal display, an electroluminescence (EL) dis-
play, a surface emitting display or a color filter, for exam-
ple. Further, the specific examples of the liquid ejecting
apparatus include a liquid ejecting apparatus which
ejects a bioorganic material to be used for manufacturing
a biochip, a liquid ejecting apparatus which is used as a
precision pipette and ejects liquid as a sample, a printing
device, and a micro dispenser. Other examples of the
liquid ejecting apparatus include a liquid ejecting appa-
ratus which pinpoint-ejects lubricating oil to a precision
machine such as a watch or a camera. Further, a liquid
ejecting apparatus which ejects a transparent resin so-
lution of an ultraviolet curing resin or the like onto a sub-
strate in order to form a hemispherical microlens (optical
lens) to be used for an optical communication element
and the like is included as the liquid ejecting apparatus.
In addition, a liquid ejecting apparatus which ejects an
acid or alkali etching solution for etching a substrate or
the like may be employed as the liquid ejecting apparatus.
The foregoing description has been given by way of ex-
ample only and it will be appreciated by a person skilled
in the art that modifications can be made without depart-
ing from the scope of the present invention as claimed.

Claims
1. Aliquid ejecting apparatus (11) comprising:

a liquid storage portion (14) for storing liquid;

a liquid ejecting portion (13) for ejecting liquid;
aliquid path (15) that connects the liquid storage
portion (14) and the liquid ejecting portion (13);
areceiving tray (25) thatis provided on a gravity
direction (Z) side of the liquid path and is capable
of receiving the liquid that has leaked from the
liquid path; and

a detector (26) that has a detecting portion (35)
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for detecting the liquid received on the receiving
tray,
wherein the receiving tray includes:

areceiving region (A) provided on a receiv-
ing surface of the receiving tray so as to
receive the liquid leaked from the liquid
path; and

adetection region (B) in which the detecting
portion is arranged so as to make contact
with the liquid received by the receiving re-
gion,

characterised by the receiving tray further
comprising a groove portion (32) formed in the
receiving region, such that a part of the groove
portion makes contact with the detection region.

Theliquid ejecting apparatus (11) according to Claim
1,

wherein the detector (26) further includes an absorb-
er (36) capable of absorbing the liquid, and

the detecting portion (35) and the absorber are ar-
ranged adjacent to each other.

The liquid ejecting apparatus (11) according to Claim
2,

wherein the absorber (36) is arranged in a state
where at least a part (36a) of the absorber is com-
pressed.

The liquid ejecting apparatus (11) according to any
one of the preceding claims,

wherein the receiving tray (25) has a receiving sur-
face (30) on which the receiving region (A) is provid-
ed, and

the detecting portion (35) is provided so as to pen-
etrate through a surface (31) of the receiving tray
(25) on a side of the receiving surface (30) and a
rear surface (41) of the receiving tray on a side op-
posite to the receiving surface (30).

The liquid ejecting apparatus (11) according to any
one of the preceding claims,

wherein the groove portion (32) formed along a guid-
ing direction (C) in which the liquid is guided from
the receiving region (A) to the detection region (B)
has a width (D) which becomes smaller in a direction
intersecting with the guiding direction toward a side
of the detection region.

The liquid ejecting apparatus (11) according to any
one of the preceding claims,

wherein the detection region (B) is located on the
gravity direction (Z) side relative to the receiving re-
gion (A), and

the receiving region includes a slope having a down-
ward inclination toward the detection region.
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10.

1.

12.

13.

The liquid ejecting apparatus (11) according to any
one of the preceding claims,

wherein the detection region (B) is located at an end
of the receiving tray (25).

The liquid ejecting apparatus (11) according to any
one of the preceding claims,

wherein an area of the detection region (B) is smaller
than an area of the receiving region (A).

The liquid ejecting apparatus (11) according to claim
1 or any one of claims 4 to 8,

wherein the detector (26) further includes an absorb-
er (36) capable of absorbing the liquid, and

the absorber is arranged between the receiving re-
gion (A) and the detecting portion (35).

The liquid ejecting apparatus (11) according to claim
2 or 3, wherein the absorber (36) is arranged be-
tween the receiving region (A) and the detecting por-
tion (35).

The liquid ejecting apparatus (11) according to any
one of claims 1 to 3 or 5to 10,

wherein the receiving tray (25) has a detecting
surface (31) on which the detection region (B)
is provided, and

the detecting portion (35) is provided so as to
be inclined with respect to the detecting surface.

The liquid ejecting apparatus (11) according to any
one of the preceding claims, further including a plu-
rality of the receiving trays (25) and a plurality of the
detectors (26).

The liquid ejecting apparatus (11) of any one of the
preceding claims,

wherein the groove portion (32) makes direct or in-
direct contact with the detection region B.

Patentanspriiche

1.

Flussigkeitsausstovorrichtung (11) umfassend:

einen Flissigkeitsspeicherabschnitt (14) zum
Speichern von Flussigkeit;

einen FlussigkeitsausstoRabschnitt (13) zum
AusstolRen von Flissigkeit;

einen Flissigkeitspfad (15), der den Flussig-
keitsspeicherabschnitt (14) und den Flissig-
keitsausstoRabschnitt (13) verbindet;

eine Auffangschale (25), die an einer Schwer-
kraftrichtungsseite (Z) des Flussigkeitspfads
bereitgestelltist und fahig ist, die Flissigkeit auf-
zufangen, die vom Flussigkeitspfad austritt; und
einen Detektor (26), der einen Erfassungsab-
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schnitt (35) zum Erfassen der Flissigkeit hat,
die von der Auffangschale aufgefangen wird,
wobei die Auffangschale enthalt:

einen Auffangbereich (A), der an einer Auf-
fangflache der Auffangschale bereitgestellt
ist, umdie FlUssigkeit aufzufangen, die vom
Flussigkeitspfad austritt; und

einen Erfassungsbereich (B), in dem der Er-
fassungsabschnitt angeordnet ist, um so
mit der Flussigkeit in Kontakt zu gelangen,
die vom Auffangbereich aufgefangen wird,

dadurch gekennzeichnet, dass die Auffang-
schale ferner einen Rillenabschnitt (32) um-
fasst, derim Auffangbereich gebildet ist, sodass
ein Teil des Rillenabschnitts mit dem Erfas-
sungsbereich in Kontakt gelangt.

Flussigkeitsausstovorrichtung (11) nach Anspruch
1,

wobei der Detektor (26) ferner eine Absorber (36)
enthalt, der fahig ist, die Flussigkeit aufzusaugen,
und

der Erfassungsabschnitt (35) und der Absorber an-
grenzend aneinander angeordnet sind.

Flussigkeitsausstovorrichtung (11) nach Anspruch
2,

wobei der Absorber (36) in einem Zustand angeord-
net ist, wo zumindest ein Teil (36a) des Absorbers
komprimiert ist.

FlussigkeitsausstoRvorrichtung (11) nach einem der
vorangehenden Anspriche,

wobei die Auffangschale (25) eine Auffangflache
(30) hat, auf der der Auffangbereich (A) bereitgestellt
ist, und

der Erfassungsabschnitt (35) bereitgestellt ist, um
an einer Seite der Auffangschale (30) und einer
Ruckflache (41) der Auffangschale an einer Seite
gegenuber der Auffangschale (30) durch eine Fla-
che (31) der Auffangschale (25) zu stoRen.

FlussigkeitsausstoRvorrichtung (11) nach einem der
vorangehenden Anspriche,

wobei der Rillenabschnitt (32), der entlang einer
Fihrungsrichtung (C) gebildetist, in der die Flissig-
keit vom Auffangbereich (A) zum Erfassungsbereich
(B) gefuhrt wird, eine Breite (D) hat, die in einer Rich-
tung, die mit der FUhrungsrichtung schneidet, hin zu
einer Seite des Erfassungsbereichs schmaler wird.

FlussigkeitsausstoRvorrichtung (11) nach einem der
vorangehenden Anspriche,

wobei der Erfassungsbereich (B) auf der Schwer-
kraftrichtungsseite (Z) relativ zum Auffangbereich
(A) liegt und
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10.

1.

12.

13.

der Auffangbereich ein Gefalle mit einer Abwartsnei-
gung hin zum Erfassungsbereich enthalt.

FlussigkeitsausstoRvorrichtung (11) nach einem der
vorangehenden Anspriiche,
wobei der Erfassungsbereich (B) bei einem Ende
der Auffangschale (25) liegt.

FlussigkeitsausstoRvorrichtung (11) nach einem der
vorangehenden Anspriiche,

wobei ein Areal des Erfassungsbereichs (B) kleiner
ist als ein Areal des Auffangbereichs (A).

Flussigkeitsausstovorrichtung (11) nach Anspruch
1 oder einem der Anspriiche 4 bis 8,

wobei der Detektor (26) ferner einen Absorber (36)
enthalt, der fahig ist, die Flussigkeit aufzusaugen,
und

der Absorber zwischen dem Auffangbereich (A) und
dem Erfassungsabschnitt (35) angeordnet ist.

FlussigkeitsausstofRvorrichtung (11) nach Anspruch
2 oder 3, wobei der Absorber (36) zwischen dem
Auffangbereich (A) und dem Erfassungsabschnitt
(35) angeordnet ist.

FlussigkeitsausstoRvorrichtung (11) nach einem der
Anspriiche 1 bis 3 oder 5 bis 10,

wobei die Auffangschale (25) eine Erfassungsflache
(31) hat, auf der der Erfassungsbereich (B) bereit-
gestellt ist, und

der Erfassungsabschnitt (35) bereitgestelltist, um in
Bezug auf den Erfassungsbereich geneigt zu wer-
den.

FliussigkeitsausstoRvorrichtung (11) nach einem der
vorangehenden Anspriiche,

ferner eine Vielzahl der Auffangschalen (25) und ei-
ne Vielzahl der Detektoren (26) enthaltend.

Flussigkeitsausstovorrichtung (11) nach einem der
vorangehenden Anspriiche,

wobei der Rillenabschnitt (32) in direkten oder indi-
rekten Kontakt mit dem Erfassungsbereich B ge-
langt.

Revendications

1.

Appareil d’éjection de liquide (11) comprenant :

une partie de stockage de liquide (14) pour stoc-
ker du liquide ;

une partie d’éjection de liquide (13) pour éjecter
du liquide ;

un trajet de liquide (15) qui relie la partie de stoc-
kage de liquide (14) et la partie d’éjection de
liquide (13) ;
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un bac de réception (25) qui est fourni d’'un c6té
de sens de gravité (Z) du trajet de liquide et qui
est capable de recevoir le liquide s’étant échap-
pé du trajet de liquide ; et

un détecteur (26) qui a une partie de détection
(35) pour détecter le liquide recu dans le bac de
réception,

dans lequel le bac de réception comprend :

une zone de réception (A) fournie sur une
surface de réception du bac de réception
de maniere a recevoir le liquide s’étant
échappé du trajet de liquide ; et

une zone de détection (B) dans laquelle la
partie de détection est disposée de maniere
a établir un contact avec le liquide regu par
la zone de réception,

caractérisé en ce que le bac de réception com-
prend en outre une partie de gorge (32) formée
dans la zone de réception de sorte qu’une partie
de la partie de gorge établit le contact avec la
zone de détection.

Appareil d’éjection de liquide (11) selon la revendi-
cation 1,

dans lequel le détecteur (26) comprend en outre un
absorbeur (36) capable d’absorber le liquide, et

la partie de détection (35) et I'absorbeur sont dispo-
sés de maniére adjacente I'un de l'autre.

Appareil d’éjection de liquide (11) selon la revendi-
cation 2,

dans lequel 'absorbeur (36) estdisposé dans un état
ou au moins une partie (36a) de I'absorbeur est com-
primée.

Appareil d’éjection de liquide (11) selon I'une quel-
conque des revendications précédentes,

dans lequel le bac de réception (25) a une surface
de réception (30) sur laquelle la zone de réception
(A) est fournie, et

la partie de détection (35) est fournie de maniére a
pénétrer a travers une surface (31) du bac de récep-
tion (25) d’'un c6té de la surface de réception (30) et
une surface arriére (41) du bac de réception d’un
cbté opposé a la surface de réception (30).

Appareil d’éjection de liquide (11) selon I'une quel-
conque des revendications précédentes,

dans lequel la partie de gorge (32) formée le long
d’une direction de guidage (C) dans laquelle le liqui-
de est guidé de la zone de réception (A) vers la zone
de détection (B) a une largeur (D) qui devient plus
restreinte dans une direction croisant la direction de
guidage vers un cété de la zone de détection.

Appareil d’éjection de liquide (11) selon 'une quel-
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10

10.

1.

12.

13.

conque des revendications précédentes,

dans lequel la zone de détection (B) est située du
c6té du sens de gravité (Z) par rapport a la zone de
réception (A), et

la zone de réception comprend une pente ayant une
inclinaison vers le bas vers la zone de détection.

Appareil d’éjection de liquide (11) selon 'une quel-
conque des revendications précédentes,

dans lequel la zone de détection (B) est située a une
extremité du bac de réception (25).

Appareil d’éjection de liquide (11) selon 'une quel-
conque des revendications précédentes,

dans lequel une superficie de la zone de détection
(B) est plus petite qu'une superficie de la zone de
réception (A).

Appareil d’éjection de liquide (11) selon la revendi-
cation 1 ou l'une quelconque des revendications 4
a8,

dans lequel le détecteur (26) comprend en outre un
absorbeur (36) capable d’absorber le liquide, et I'ab-
sorbeur est disposé entre la zone de réception (A)
et la partie de détection (35).

Appareil d’éjection de liquide (11) selon la revendi-
cation 2 ou 3, dans lequel I'absorbeur (36) est dis-
posé entre la zone de réception (A) et la partie de
détection (35).

Appareil d’éjection de liquide (11) selon 'une quel-
conque des revendications 1 a 3 ou 5 a 10,

dans lequel le bac de réception (25) a une surface
de détection (31) sur laquelle la zone de détection
(B) est fournie, et

la partie de détection (35) est fournie de maniére a
étre inclinée par rapport a la surface de détection.

Appareil d’éjection de liquide (11) selon 'une quel-
conque des revendications précédentes, compre-
nant en outre une pluralité de bacs de réception (25)
et une pluralité de détecteurs (26).

Appareil d’éjection de liquide (11) selon 'une quel-
conque des revendications précédentes,

dans lequel la partie de gorge (32) établit un contact
direct ou indirect avec la zone de détection B.
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